Aims and Objectives The median clefts of the facial skeleton and soft tissue are least in occurrence.
Introduction
Clefts of the upper lip (CL) with or without cleft palate (CLP) and cleft palate (CP) alone are among the most common congenital deformity of the face and a persistent health problem [1] . Apart from this common deformity, there are various other patterns of facial clefts which have been noted in the past. These noted orofacial clefts may involve other structures of face with soft tissue or hard tissue or both [2, 3] . With the advent of newer techniques of imaging, changing concepts and understanding of cleft, there have been changes in the classification of cleft too [2] .
They were classified as primary/true clefts and secondary/pseudoclefts earlier in accordance with the timing of the improper fusion of the different processes during the facial growth in embryological phase [2] . The facial clefts were then classified as per Tessier's classification scheme which is the most accepted scheme in recent times [3] . This classification mainly relies on the embryological patterns of development and is classified into various numbers from 0 to 14 [3] . These clefts have been numbered in accordance with the embryological fusion of the different subunits during the embryological phase. Median cleft is a relatively rare pattern of cleft of the face which was considered as Tessier 0 or Tessier 14 when only midline is involved. The midline cleft if involves only soft tissue is numbered as 0, whereas the midline cleft involving hard tissues in the midline is numbered as 14. The Tessier ''0'' cleft is the midline cleft that involves both the upper lip and the lower lip.
There have been changes in classification schemes of median upper lip cleft with time to attain more accuracy to clinical scenarios of cleft [4] . The midline cleft of the upper lip has been classified into ''true median cleft'' and ''false median cleft.'' This classification was based on the clinical presentation which acted as the distinguishing factor between both the entities [5] [6] [7] . The true median cleft lip begins with the median cleft of the upper lip associated with bifid labial frenum. This is commonly associated with bifid nose or duplicated septum leading to broad columella. These were also associated with midline diastema with midline furrow. The fibromuscular band from the alar cartilages to the frontal bone pulls the columella upwards giving appearance of nose being short [6] . The frontonasal process is mainly involved during the median clefting [7] . This hence validates the association of forehead, glabella, interorbital area and prolabium along with midline cleft lip and hypertelorism. The false median cleft lip or the hypoteloric type mainly shows the absence of columella, nasal septum and superior crista galli. There is associated hypotelorism in most of the cases of false median cleft lip which is most likely a response to reduced brain development. Holoprosencephaly results from a deficient anterior neural plate development in these cases [5] [6] [7] .
In attempt to previously analyze the incidence of cleft as congenital deformity, it was noted that the unilateral cleft of the upper lip is the most common cleft deformity which may or may not be associated with cleft of palate and alveolus [1, 4, 8, 9] . There have been various attempts by authors to evaluate the incidence of different pattern of other clefts time and again. Among the incidence of the cleft of lip, the incidence of the median cleft of the upper lip is very rare compared to unilateral cleft lip along with the other patterns of cleft [10] [11] [12] [13] . We have attempted to evaluate the prevalence of the median cleft lip in specific in this article.
Materials and Methods
All the patients who reported to our center with congenital deformity, i.e., cleft of facial structures from January 2013 to June 2016, were included in the study. All patients included in this study came from a geographical area which is marked by 200 km radius with the cleft center as its midpoint. The detailed diagnosis of the cleft is assessed with the records that were maintained for the past 3 years. A detailed list of patients was then re-evaluated to preclude duplication of the record which could have occurred during the admission process. All the data that were retrieved were then confirmed with the help of preoperative photographic record and then tabulated properly. There was no specific age range that was considered to assess the prevalence of the pattern of cleft.
All the characters which we have evaluated epidemiologically have been individually tabulated and evaluated in detail (Tables 1, 2) .
Results
A total of 1184 patients were included in the study. The ages of the patients ranged from new born till the age of 75 years. Out of the 1184 patients, only two were reported to be affected with median cleft. From these figures, the prevalence of true median cleft was hence determined to be 0.17% among the cleft population. Considering the incidence of cleft to be 1:600 live births in Indian population, indirectly a sample population of 7,10,400 individuals were screened and among that population only two patients with true median cleft were found.
Therefore, the prevalence of true median cleft deformity of face was found to be negligible among the general population. The individual prevalence has been detailed in the tables and represented as graphs.
There was attempt to find the prevalence in accordance with the sex which revealed that the prevalence of other rare types of cleft is more common in females when analyzed among the cleft population. The prevalence of cleft palate as entity is more common in females, while the bilateral cleft is less among the cleft population of males. The other types of cleft are almost similar in prevalence percentage when analyzed. The detailed analysis of the results is tabulated in Table 2 and presented in the comparative bar chart.
The worldwide incidence of cleft is 1 in 600 as established earlier in other studies and is a well-known fact [14] . Considering this figure, a total population of 7,10,400 people were studied. Therefore, the prevalence of true median cleft can be reported to be two cases out of 7,10,400 people indirectly. Hence, the prevalence of true median cleft can be calculated to be 1 in 3,55,200. Therefore, this fact states that the incidence of such rare clefts is lesser when compared with previous reports.
Case Reports Case 1
The patient aged 36 years female reported to the center with complaint of defect in the upper lip since birth. A detailed history of the patient was taken. The detailed analysis of the family history revealed that there were no congenital deformities noted either in form of the external deformity or mental retardation. The patient had no mental retardation, and her milestones and schooling were without any hitch. The extraoral examination revealed midline cleft of the upper lip. On the intraoral examination of the patient, it was found that the patient had midline diastema with the presence of bifid frenal attachment. The intraoral periapical radiograph of the patient was taken to evaluate any defect in the maxilla. The radiograph did not reveal any maxillary deformity or defect in the midline of the bony alveolus.
Case 2
The patient aged 62 years female reported to the center with chief complaint of deformity of the lip since childhood. The patient was evaluated in detail along with details of the family history of any previous congenital deformities. Patient had no familial history of any deformity which was transmitted among the generations. The patient had no mental retardation or any other difficulties. On examination, the patient had midline defect of the lip with bifid frenal attachment. IOPA of the patient was taken, but no midline bony defect was noted. The details of the patients who were affected with median cleft are tabulated (Table 3) .
There was no concomitant finding of any mental retardation, telecanthus and cleft of nose along with the median cleft of upper lip which are generally seen in the cases of Tessier 0. Therefore, both the patients who reported were concluded to be cases of true median cleft (Figs. 1, 2 ).
Discussion
The median cleft of lip is one of those rare entities which are classified under Tessier 14 or Tessier 0 depending on the extent of its involvement either being soft tissue or hard tissue or both. The distinction of each is demarked by bony The median clefts show a wide range in presentation which ranges from involvement of only the upper lip; involvement of upper lip along with the involvement of nasal structures; even more severe involvement of the brain [12] . These may also include the median clefts which involve the lower lip with or without affecting the other midline structures. The lower lip midline clefts are even more rare deformity. This entity has been mostly found to be associated with bifid tongue by various authors in the past than the involvement of the upper and middle third facial structures [15, 16] . Various other pathologies which were associated with this identity include epidermoid cyst, fibrolipoma, ankyloglossia [15, 16] .
There have been various attempts to understand the embryological changes which lead to such deformities in the recent past. There had been extensive study pertaining to the upper median cleft of the upper lip than those of the median cleft of the lower lip. Among the various authors, Veau, De-Myer and Millard studied median cleft of upper lip extensively. They suggested various theories and also evaluated their incidence in detail. De-Myer suggested a theory of failure of the two medial nasal processes to fuse in the midline. Veau on the other hand supported the theory of the failure of mesodermal migration at the primary palate, which was later supported by Stark [17] . The most recent theory given by Millard and William states that the incidence of this entity could be secondary to the agenesis or hypoplasia of the median element of the prolabium, or secondary to a cleft of this element.
There is a low prevalence rate of such clefts without much description of surgical techniques to correct the same [11, [18] [19] [20] . Various authors in recent past have attempted to classify this entity depending upon their clinical presentation. Veau was the first among all to classify these patterns of clefts into three distinct varieties in 1937.
The first variety as clefts causing notching of the upper lip. The second variety that involves the midline cleft up to columella. The third variety which was associated with atrophy of midline structures [11] .
De-Myer and Zeman later determined the association of the median cleft of upper lip with cranial malformations and mental retardation. He associated it with orbital hypertelorism. De-Myer then published his landmark article which stated the De-Myer sequence which explained the median cleft as the frontonasal deformity [5] .
Millard and Williams were the first to divide the median cleft of upper lip into two groups. The first group demonstrated the agenesis of the frontonasal process. The other is described to be the cleft of the median element. The median cleft of upper lip was then extensively classified into true and false median clefts by various other authors. The true median cleft according to various authors had no brain malformations or nose split or other features. The false median cleft on the other hand is considered to be subtype of holoprosencephaly and was associated with mental retardation [7] .
There are various known syndromes which are commonly found in association with this entity. These include Pai syndrome, holoprosencephaly, frontonasal dysplasia, orofaciodigital syndrome, short rib polydactyly syndrome and trisomy 21 [17] .
There is less literature on the description of the median cleft of upper lip, the incidence of which is least known and discussed about. The exact incidence is estimated to range from 1.4 to 4.9 per 100,000 live births which is still to be confirmed by further extensive epidemiological studies [10] . The true median clefts are one among the rare cleft in the maxillofacial region along with other Tessier clefts. The incidence of the median cleft ranges from 0.1 to 0.7% among the clefts among which the exact incidence of the true median cleft is still not determined [18] . None of the studies have reported a prevalence of true median cleft deformity, and thus, we could not find comparative statistics pertaining to the true median cleft as applicable to the population in general and cleft population in specific. As this defect is symmetrical, most of the patients do not undergo any treatment for the same as they do not affect the adjacent structures. The deformity is subtle in many cases and hence may undergo unreported. The primary reason for which this deformity is reported is focused on the aesthetic concerns.
The extensive and landmark study performed by Masayuki Ichida et al. in the year 2009 to review all the median cleft lips that were reported in Japan concluded that the true median cleft of upper lip is higher in incidence with a predilection for female sex. These results were similar to the results obtained on detailed review on the median cleft lip performed by other authors both in the past and also after their landmark study [6, 10, 11, 13, 19, 20] . These results were confirmed in our study too. The reported case series by other authors also have shown that the female predilection of the median cleft lips is higher when compared to that of the males in the Indian population [19, 20] . The higher female sex prediction of this deformity points to further genetic study which needs to be carried out for determination of the sex predilection of the deformity. The incidence of the true median cleft among the median clefts is relatively higher as seen by other authors too which is in sync with the findings in our study.
Conclusion
The prevalence of the true median cleft lip is rare and hence makes it difficult to classify these clefts, and also the treatment protocol needs to be fabricated for the treatment of such clefts. A thorough preoperative workup is required in these patients to rule out cranial malformations and other associated features of false median cleft. With this approach, the true median cleft can be further reported by elimination in the absence of other associated features as determined by such studies. With more innovations of the concepts of cleft, there should be focus on the reporting of rare clefts and long-term follow-ups of the treatment they have received with time. The median cleft lip occurs more in females when compared to that of males which warrants for an extensive and complete genetic evaluation. The median cleft remains underreported in Indian scenarios.
